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AND PERIPHERAL NERVE STIMULATIONS
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FIELD OF THE DISCLOSURE

[0002] This disclosure relates generally to methods and
systems for neural stimulation. In particular, the methods
and system of the present disclosure can provide stimulation
signals, including visual, auditory and peripheral nerve
stimulation signals, to induce synchronized neural oscilla-
tions in the brain of a subject.

BACKGROUND

[0003] Neural oscillation occurs in humans or animals and
includes rhythmic or repetitive neural activity in the central
nervous system. Neural tissue can generate oscillatory activ-
ity by mechanisms within individual neurons or by interac-
tions between neurons. Oscillations can appear as either
oscillations in membrane potential or as rhythmic patterns of
action potentials, which can produce oscillatory activation
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of post-synaptic neurons. Synchronized activity of a group
of neurons can give rise to macroscopic oscillations, which
can be observed by electroencephalography (“EEG”). Neu-
ral oscillations can be characterized by their frequency,
amplitude and phase. Neural oscillations can give rise to
electrical impulses that form a brainwave. These signal
properties can be observed from neural recordings using
time-frequency analysis.

BRIEF SUMMARY OF THE DISCLOSURE

[0004] Systems and methods of the present disclosure are
directed to neural stimulation via visual stimulation. Visual
stimulation, including visual signals, can affect frequencies
of neural oscillations. The visual stimulation can elicit
brainwave effects or stimulation via modulated visual input.
The visual stimulation can adjust, control or otherwise
manage the frequency of the neural oscillations to provide
beneficial effects to one or more cognitive states or cognitive
functions of the brain or the immune system, while mitigat-
ing or preventing adverse consequences on a cognitive state
or cognitive function. For example, systems and methods of
the present technology can treat, prevent, protect against or
otherwise affect Alzheimer’s Disease.

[0005] External signals, such as light pulses, can be
observed or perceived by the brain. The brain can observe or
perceive the light pulses via the process of transduction in
which specialized light sensing cells receive the light pulse
and conduct electrons or information to the brain via optical
nerves. The brain, in response to observing or perceiving the
light pulses, can adjust, manage, or control the frequency of
neural oscillations. This stimulation can result in repeated
activation of portions of the brain which are known to
process input, such as the visual cortex. For example, light
pulses generated at predetermined frequency and perceived
by ocular means via a direct visual field or a peripheral
visual field can trigger neural activity in the brain to cause
a predetermined or resulting frequency of neural oscilla-
tions. The frequency of neural oscillations can be affected by
or correspond to the frequency of light pulses. Thus, systems
and methods of the present disclosure can provide brain-
wave entrainment (or neural entrainment) using external
visual stimulus such as light pulses emitted at a predeter-
mined frequency to synchronize electrical activity among
groups of neurons based on the frequency of light pulses.
Brain entrainment (or neural entrainment) can be observed
based on the aggregate frequency of oscillations produced
by the synchronous electrical activity in ensembles of cor-
tical neurons.

[0006] At least one aspect is directed to a system for neural
stimulation via visual stimulation. The system can include or
refer to a neural stimulation system or a visual neural
stimulation system. The neural stimulation system can
include, interface with, or otherwise communicate with a
light generation module, light adjustment module, unwanted
frequency filtering module, profile manager, side effects
management module, or feedback monitor. The neural
stimulation system can include, interface with, or otherwise
communicate with a visual signaling component, filtering
component, or feedback component.

[0007] Atleast one aspect is directed to a method of neural
stimulation via visual stimulation. The method can include
a neural stimulation system identifying a visual signal to
provide. The neural stimulation system can generate and
transmit the identified visual signal. The neural stimulation



